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DATA TRANSFERRING APPARATUS FOR 
TRANSFERRING LIQUID EJECTION DATA 
AND A LIQUID EJECTING APPARATUS 

This application claims priority from a Japanese Patent 
Application No. 2003-207085 ?led on Aug. 11, 2003, the 
content of Which is incorporated herein by reference. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The present invention relates to a data transferring appa 

ratus for transferring liquid ejection data and a liquid eject 
ing apparatus of liquid ejection data for transferring the 
liquid ejection data to a liquid ejecting head, Wherein the 
liquid ejection data is inputted into the liquid ejecting 
apparatus Which ejects a liquid such as ink from the liquid 
ejecting head onto a medium to be ejected. 

Here, the liquid ejecting apparatus is not limited to such 
recording apparatus as an inkj et type recording apparatus, an 
copier and a facsimile, Which perform recording on mate 
rials to be recorded such as recording papers by ejecting ink 
from a recording head onto the materials to be recorded, and 
it includes an apparatus for ejecting a liquid, Which substi 
tutes for the ink, corresponding to speci?c purposes from a 
liquid ejecting head equivalent to the recording head 
described above onto materials to be ejected equivalent to 
the materials to be recorded and applying the liquid onto the 
materials to be ejected. And, as the liquid ejecting head, in 
addition to the recording head described above, a color 
material ejecting head used for manufacturing a color ?lter 
such as a liquid crystal display, an electrode material (con 
duction paste) ejecting head used for forming electrodes 
such as an organic EL display or a ?eld emission display 
(FED), a living organism ejecting head used for manufac 
turing a bio chip and a sample ejecting head for ejecting 
samples as a minute pipette etc. are taken. 

2. Description of the Related Art 
A liquid ejecting apparatus called an inkjet type recording 

apparatus records image data by ejecting ink from a record 
ing head onto recording papers. The inkjet type printer ejects 
ink droplets of plural colors from plural noZZle arrays, Which 
are provided at the head face of the recording head, as it 
develops image data, Which has been compressed to be 
capable of line development, to bitmap images in line and 
forms the developed bitmap images on the recording side of 
the recording papers. It forms images on the recording 
papers by ejecting ink droplets of plural colors to form plural 
ink dots. Further, the compressed data capable of the line 
development is, for example, the compressed data by the run 
length compression method, Which is generally Widely 
knoWn, capable of sequentially developing data per byte 
unit. 

This inkjet type recording apparatus generally has a data 
transferring apparatus for receiving image data compressed 
to be capable of the line development and inputted from an 
external apparatus such as a personal computer, developing 
(extracting) the inputted compressed data in line, performing 
data processes required for the developed bitmap images and 
then transferring the data to a register of the recording head. 
The generally conventional data transferring apparatus is 
con?gured, for example, as shoWn in FIG. 13. 

The data transferring apparatus 10 has a system bus SB as 
a data transfer route. To the system bus SB, a microprocessor 
(MPU) 11, a RAM 12 and a head controlling unit 13 are 
coupled so as to transfer data, and a recording head 62 is 
coupled to the head controlling unit 13. The compressed 
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2 
recording data transferred from an information processing 
apparatus such as a personal computer or a digital camera, 
Which is not shoWn in the draWing, is stored in the RAM 12 
via the system bus SB. 
The compressed recording data stored in a compressed 

data storing area of the RAM 12 is sequentially transferred 
to the microprocessor 11 via the system bus SB one byte 
each (a route represented by the symbol A), sequentially 
extracted by a program in accordance With an extraction 
sequence one byte each, then transferred to the RAM 12 via 
the system bus SB one byte each once more (a route 
represented by the symbol B) and then stored in a desired 
bitmap image area of the RAM 12. When the developed data 
has been completely stored in the bitmap image area of the 
RAM 12, the developed data in the bitmap image area of the 
RAM 12 is transferred to a register (not shoWn in the 
draWing) in the head controlling unit 13 via the system bus 
SB one byte each (a route represented by the symbol C) and 
ink is ejected from each of the noZZle arrays of the recording 
head 62 onto the recording papers based on these bitmap 
images. 

In addition, as an example of the prior art to speed up the 
data transfer process, it is Well-knoWn that tWo independent 
buses, Which are a system bus and a local bus, are provided 
and tWo bus controllers are provided betWeen the system bus 
and the local bus. In regard to the data transferring appara 
tus, a parallel process is performed, that is, one bus control 
ler accesses a main memory, Which is coupled to the system 
bus, While the other bus controller accesses the local 
memory, Which is coupled to the local bus, so that the data 
transfer process can speed up, as disclosed, for example, in 
Japanese Patent Publication No. 3251053. 

To enhance the performance speed of liquid ejection in 
regard to the data transferring apparatus 10 of the conven 
tional liquid ejecting apparatus con?gured as shoWn in FIG. 
13, in other Words, to further increase the recording speed in 
regard to the inkjet type recording apparatus, there are some 
obstacles as mentioned beloW. 

First, since the compressed recording data is developed 
(extracted) by a program one byte each, it is impossible to 
process a great quantity of compressed data at high speed. If 
the microprocessor 11, Which operates at high speed clock 
and has a high process capacity, is used, speeding up can be 
achieved, hoWever, that causes such problem as the cost of 
the data transferring apparatus 10 becomes extremely high if 
this expensive microprocessor 11 is mounted. 

In addition, since both the data transfer to the RAM 12 
and the data transfer from the RAM 12 are performed 
through the microprocessor 11, While the microprocessor 11 
executes other data processes or calculations such as the 
microprocessor 11 fetches programs from the RAM 12, the 
data transfer might get into a Waiting state, and thus the data 
transfer delay occurs, so that the data transfer at high speed 
can not be achieved. 

Further, since the same route is used for both the access 
route from the microprocessor 11 to the RAM 12 via the 
system bus SB and the data transfer route from the RAM 12 
to the recording head 62, the system bus SB is occupied 
While the microprocessor 11 accesses the RAM 12, so that 
the data transfer from the RAM 12 to the recording head 62 
cannot be performed during that time. For this reason, the 
data transfer delay to the recording head 62 occurs, and thus 
the data transfer rate cannot speed up. 

Further, in regard to the prior art disclosed in Japanese 
Patent Publication No. 3251053 described above, the com 
pressed recording data is also developed (extracted) by a 
program one byte each, so that a great amount of com 
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pressed data cannot be developed at high speed. Therefore, 
in regard to the liquid ejecting apparatus such as the record 
ing apparatus, Which executes recording by developing the 
compressed recording data transferred from an information 
processing apparatus and then transferring it to the recording 
head, the speed of ejecting liquid cannot be enhanced 
because the process to develop the compressed data is still 
sloW though the data transfer process can be performed at 
high speed. 

SUMMARY OF THE INVENTION 

It is an object of the present invention to realiZe the 
development process of compressed data at high speed and 
the data transfer to the liquid ejecting head at high speed so 
that it is possible to considerably increase the liquid ejection 
speed of the liquid ejecting apparatus compared With that of 
the prior art. 

To achieve the objects above, according to the ?rst aspect 
of the present invention, a data transferring apparatus for 
transferring liquid ejection data, comprises a decode unit 
comprising a decode circuit, Which can perform hardWare 
development on liquid ejection data compressed to be 
capable of line development, a line buffer for storing the 
liquid ejection data developed by the decode circuit by Word 
unit and a compressed data inputting unit for transferring 
liquid ejection data compressed to be capable of line devel 
opment from an external part to the decode circuit, Wherein 
the line bulfer comprises tWo (2) faces of buffer areas in 
order to store developed data of predetermined Words, the 
liquid ejection data developed by the decode circuit is 
sequentially stored in a ?rst face of the buffer areas, While 
the liquid ejection data developed by the decode circuit is 
sequentially stored in a second face of the buffer areas When 
the developed data of predetermined Words is accumulated, 
and the liquid ejection data developed by the decode circuit 
is stored in a ?rst face of the buffer areas one Word each, 
While the liquid ejection data already developed in a second 
face of the buffer areas is simultaneously transferred to an 
external memory one Word each. 

The line buffer, Which stores the liquid ejection data 
developed (decoded) by the decode circuit, is con?gured to 
have tWo faces of the buffer areas of predetermined Words. 
Here, the ?rst face means one of the tWo faces of the buffer 
areas, and the second face means the other, Which is different 
from the ?rst face, of the tWo faces of the buffer areas. And, 
When the liquid ejection data of predetermined Words has 
been stored in the second face, the buffer area, into Which the 
developed liquid ejection data Will be stored, is changed 
from the second face to the ?rst face, and in succession the 
developed data is continuously stored in the ?rst face. In this 
Way, into the line bulfer having tWo faces of the buffer areas, 
the liquid ejection data developed by the decode circuit is 
stored, While the faces storing the data are changed in turn 
per predetermined Words. Therefore, the process of devel 
oping the liquid ejection data compressed to be capable of 
the line development can be continuously performed Without 
end. 

In addition, With respect to the liquid ejection data stored 
in the line buffer, While the liquid ejection data developed by 
the decode circuit is stored in the ?rst face one Word each, 
the developed liquid ejection data stored in the second face 
is simultaneously transferred to the external memory one 
Word each. That is, the ?rst face is taken as a data storage 
face of the developed liquid ejection data While the second 
face is taken as data transfer face of the liquid ejection data, 
and both storing the developed liquid ejection data into the 
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data storage face and transferring the liquid ejection data 
stored in the data transfer face are simultaneously proceed 
ing one Word each. Therefore, ideally, When the liquid 
ejection data developed by the decode circuit has been 
stored to be predetermined Words in the data storage face, 
the data transfer of the liquid ejection data of predetermined 
Words in the data transfer face is completely ?nished. And, 
at that time, the face, Which Was the data storage face of the 
liquid ejection data and gets vacant, becomes the data 
transfer face of the liquid ejection data, and the face, Which 
Was the data transfer face of the liquid ejection data, 
becomes the data storage face of the developed liquid 
ejection data, and once again both storing the developed 
liquid ejection data into the line buffer and transferring the 
liquid ejection data stored in the line buffer to the external 
memory are simultaneously proceeding one Word each. 

Therefore, since the process of developing the liquid 
ejection data compressed to be capable of the line develop 
ment and the process of transferring the developed liquid 
ejection data to the external memory can be simultaneously 
performed in parallel and succession, the process of devel 
oping the liquid ejection data compressed to be capable of 
the line development and transferring it to the external 
memory can be performed considerably effectively. And, 
ideally, since the loss becomes Zero at the time the buffer 
areas of tWo faces change each other, the process of devel 
oping the liquid ejection data compressed to be capable of 
the line development and transferring it to the external 
memory can be continuously performed Without being inter 
rupted. 
OWing to this, according to the data transferring apparatus 

for transferring the liquid ejection data shoWn by the ?rst 
aspect of the present invention, since the process of devel 
oping the liquid ejection data compressed to be capable of 
the line development and transferring it to the external 
memory can be performed considerably effectively, the 
development process of compressed data at high speed and 
the data transfer to the liquid ejecting head at high speed can 
be realiZed, and the action and effect that it is possible to 
considerably increase the liquid ejection speed of the liquid 
ejecting apparatus compared With that of the prior art can be 
obtained. 

According to the second aspect of the present invention, 
in regard to the ?rst aspect described above, the decode unit 
comprises a means for DMA-transferring the liquid ejection 
data already developed in the buffer areas to the external 
memory one Word each, and both an operation of sequen 
tially storing developed data of one Word into a ?rst face of 
the line buffer and an operation of DMA-transferring data 
already developed in a second face of the buffer areas to the 
external memory one Word each are simultaneously per 
formed per one clock synchronizing With an operation clock. 

Since the data transfer of the liquid ejection data stored in 
the line buffer to the external memory is performed by the 
DMA transfer, the developed liquid ejection data stored in 
the line buffer of the decode unit can be transferred by one 
clock at high speed. The DMA (Direct Memory Access) 
transfer is such Well-known transfer method as once 
addresses of a transfer source and a transfer destination or 

the number of transfer are set in a predetermined register, 
then the data transfer can be performed at high speed by 
hardWare Without a microprocessor. OWing to this, since the 
decode process of the decode circuit can be performed 
simultaneous With the process of transferring the developed 
liquid ejection data to the external memory, it is possible to 
make the most of the data development process capacity of 
the decode circuit capable of developing the compressed 
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data at high speed. That is, since the liquid ejection data, 
Wherein one Word has been developed, is transferred to the 
external memory by one clock, the liquid ejection data 
developed by the decode circuit can be stored into the line 
bulfer one Word each by one clock. Therefore, the operation 
of sequentially storing the developed data of one Word into 
one of the faces of the line buffer and the operation of 
DMA-transferring the liquid ejection data already been 
stored in the other face of the line buffer to the external 
memory one Word each can be simultaneously performed by 
one clock, and the liquid ejection data, Which is compressed 
by one Word per one clock, can be developed and transferred 
to the external memory. 

According to the third aspect of the present invention, in 
regard to the second aspect described above, the decode unit 
comprises a buffer area face changing means for changing a 
?rst face of the buffer areas storing liquid ejection data 
developed by the decode circuit and a second face of the 
buffer areas, of Which the developed and stored liquid 
ejection data is DMA-transferred to the external memory, 
each other by one clock. 
As described above, ideally, When the liquid ejection data 

developed by the decode circuit has been stored in a ?rst 
face as much as predetermined Words, the data transfer of 
the liquid ejection data of predetermined Words in a second 
face is completely ?nished. And, the face, Which Was the 
data storage face of the developed liquid ejection data, 
becomes the data transfer face of the liquid ejection data, 
and the face, Which Was the data transfer face of the liquid 
ejection data, becomes the data storage face of the developed 
liquid ejection data. That is, since the buffer area faces are 
changed by one clock, the data transfer delay, Which occurs 
due to the change of the buffer area faces, can be minimized. 

According to the fourth aspect of the present invention, in 
regard to the second or third aspect described above, the 
decode unit comprises a data transfer con?rming means for 
con?rming by one clock Whether or not, When the liquid 
ejection data of predetermined Words is developed in a ?rst 
face, the liquid ejection data already developed in a second 
face has been DMA-transferred to the external memory as 
much as predetermined Words. 
As described above, ideally, When the liquid ejection data 

developed by the decode circuit has been stored in a ?rst 
face as much as predetermined Words, the data transfer of 
the liquid ejection data of predetermined Words in a second 
face is completely ?nished. HoWever, due to various causes 
such as an access Wait to the external memory, When the 
liquid ejection data of predetermined Words developed by 
the decode circuit has been stored in a ?rst face, the data 
transfer of the liquid ejection data of predetermined Words in 
a second face might not be completely ?nished. Accord 
ingly, When the liquid ejection data of predetermined Words 
developed by the decode circuit has been stored in a ?rst 
face, Whether the liquid ejection data stored in a second face 
has been DMA-transferred to the external memory as much 
as predetermined Words or not is con?rmed. OWing to this, 
before the developed liquid ejection data already stored in 
the line buffer is DMA-transferred to the external memory, 
it can be ?rmly prevented from being overwritten by other 
recording data. 

According to the ?fth aspect of the present invention, a 
liquid ejecting apparatus comprises a data transferring appa 
ratus for transferring liquid ejection data by one of the ?rst 
to fourth aspects described above. 

According to the liquid ejecting apparatus by the ?fth 
aspect of the present invention, in regard to the liquid 
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6 
ejecting apparatus, the action and effect by one of the ?rst to 
fourth aspects described above can be obtained. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The above and other objects, features and advantages of 
the present invention Will become more apparent from the 
folloWing description of the presently preferred exemplary 
embodiments of the invention taken in conjunction With the 
accompanying draWings, in Which: 

FIG. 1 is a plan vieW of an inkjet type recording apparatus 
relating to the present invention. 

FIG. 2 is a side vieW of an inkjet type recording apparatus 
relating to the present invention. 

FIG. 3 is a block diagram of an inkjet type recording 
apparatus relating to the present invention. 

FIG. 4 is a block diagram shoWing the con?guration of a 
data transferring apparatus. 

FIG. 5 is a timing chart shoWing the How of recording 
data. 

FIG. 6 is a block diagram shoWing the con?gurations of 
the DECU and the receiving bulfer unit. 

FIG. 7 is a block diagram shoWing the con?guration of the 
head analyZing block. 

FIG. 8 is a block diagram shoWing the internal con?gu 
ration of the development processing controller. 

FIG. 9 is a timing chart shoWing the data transfer of the 
line bulfer. 

FIG. 10 is a diagram shoWing such ?oW as compressed 
recording data is developed. 

FIG. 11 is a diagram shoWing such ?oW as compressed 
recording data is developed. 

FIGS. 12A to 12D are diagrams shoWing the recording 
data after development. 

FIG. 13 is a block diagram shoWing a data transferring 
apparatus in regard to the prior art. 

DETAILED DESCRIPTION OF THE 
INVENTION 

Hereinafter, the preferred embodiments of the present 
invention Will noW be described based on draWings. 
To begin With, a ?rst embodiment of the inkjet type 

recording apparatus Will be described as a “liquid ejecting 
apparatus” relating to the present invention. FIG. 1 is a 
schematic plan vieW of an inkjet type recording apparatus 
relating to the present invention, and FIG. 2 is a side vieW 
of it. 

In the inkjet type recording apparatus 50, a carriage 61 is 
provided to move along a main scanning direction X as a 
recording means, Which performs recording on recording 
papers P, rotatably supported by a carriage guide shaft 51. 
On the carriage 61, a recording head 62 is mounted as a 
“liquid ejecting head”, Which performs recording by ejecting 
ink onto the recording papers P. Opposite to the recording 
head 62, a platen 52 is provided to control a gap betWeen the 
head surface of the recording head 62 and the recording 
papers P. And, recording on the recording papers P is 
performed by repeating the operation of transferring the 
recording papers P betWeen the carriage 61 and the platen 52 
in a sub scanning direction Y a predetermined amount each 
and the operation of ejecting ink onto the recording papers 
P from the recording head 62 While the recording head 62 
moves back and forth once in the main scanning direction X. 
A paper feeding tray 57 is con?gured to be capable of 

feeding the recording papers P such as normal papers or 
photo papers, and an ASP (Auto Sheet Feeder) is provided 
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in it as a paper feeding means to automatically feed the 
recording papers P. The ASF is an automatic paper feeding 
mechanism, Which has tWo paper feeding rollers 57b pro 
vided in the paper feeding tray 57 and a separating pad not 
shoWn in the draWing. One of these tWo paper feeding rollers 
57b is arranged at the one side of the paper feeding tray 57 
While the other one of the paper feeding rollers 57b is 
installed at a recording paper guide 57a, and the recording 
paper guide 5711 is provided at the paper feeding tray 57 to 
be capable of sliding in the longitudinal direction corre 
sponding to the Width of the recording papers P. And, by the 
rotation drive force of the paper feeding roller 57b and the 
frictional resistance of the separating pad, the plural record 
ing papers P stacked in the paper feeding tray 57 are 
automatically and accurately fed not all but a piece each 
during feeding. 
As a recording paper carrying means for transferring the 

recording papers P in the sub scanning direction Y, a driving 
transfer roller 53 and driven transfer rollers 54 are provided. 
The driving transfer roller 53 is rotatably controlled by the 
rotation drive force such as a stepping motor, and by the 
rotation of the driving transfer roller 53 the recording papers 
P are transferred in the sub scanning direction Y. The driven 
transfer rollers 54 are provided as plural pieces, and each of 
them is urged by the driving transfer roller 53 to rotate in 
contact With the recording papers P, folloWing the transfer of 
the recording papers P, When the recording papers P are 
transferred by the rotation of the driving transfer roller 53. 
On the surface of the driving transfer roller 53, a ?lm, Which 
has high frictional resistance, is provided. By the driven 
transfer rollers 54, the recording papers P pressed onto the 
surface of the driving transfer roller 53 are ?rmly in contact 
With the surface of the driving transfer roller 53 so that they 
can be transferred in the sub scanning direction Y by the 
rotation of the driving transfer roller 53. 

And, a paper detector 63 is provided betWeen the paper 
feeding roller 57b and the driving transfer roller 53 in the 
Well-knoWn art. The paper detector 63 has a lever, to Which 
a self-resetting characteristic into an upright position is 
granted, pivotally supported to be rotatable only in the 
recording paper carriage direction, projecting toWard the 
carriage route of the recording papers P, and is con?gured as 
the end of the lever is pushed toWard the recording papers P 
and thus the lever is rotated so that the recording papers P 
are detected. The paper detector 63 detects the starting end 
position and the terminal end position of the recording 
papers P fed by the paper feeding roller 57b, and determines 
a recording area corresponding to the detected positions to 
perform recording. 

MeanWhile, a driving paper discharge roller 55 and driven 
paper discharge rollers 56 are provided as a means for 
discharging the recording papers P, Which have been 
recorded. The driving paper discharge roller 55 is rotatably 
controlled by the rotation drive force such as a stepping 
motor, and by the rotation of the driving paper discharge 
roller 55 the recording papers P are transferred in the sub 
scanning direction Y. The driven paper discharge rollers 56 
have plural teeth on their circumference, and become a 
toothed roller, in Which the end of each tooth is sharp in an 
acute angle to be in contact With the recording surface of a 
recording paper P at point. Each of the plural driven paper 
discharge rollers 56 is urged by the driving paper discharge 
roller 55 to rotate in contact With the recording papers P, 
folloWing the discharge of the recording papers P When the 
recording papers P are transferred by the rotation of the 
driving paper discharge roller 55. 
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8 
And, the rotation driving motor not shoWn in the draWing, 

Which rotatably drives the paper feeding roller 57b or the 
driving transfer roller 53 and the driving paper discharge 
roller 55 and the carriage driving motor not shoWn in the 
draWing, Which drives the carriage 61 in the main scanning 
direction, are controlled by the recording controlling unit 
100. In addition, the recording head 62 is also controlled by 
the recording controlling unit 100 to eject ink onto the 
surface of the recording papers P. 

FIG. 3 is a schematic block diagram of the inkjet type 
recording apparatus 50 relating to the present invention. 

The inkjet type recording apparatus 50 has a recording 
controlling unit 100 for controlling various recording pro 
cesses. The recording controlling unit 100 has tWo indepen 
dent buses, namely, a system bus SB and a local bus LB. To 
the system bus SB, an MPU (microprocessor) 24, a ROM 
21, a RAM 22, a nonvolatile storage medium 23, an I/O 25 
and a decode circuit 28 are coupled so as to be capable of 
transferring data. In the MPU 24, various calculation pro 
cesses are performed. In the ROM 21, softWare and/or 
program and data needed for calculation processes of the 
MPU 24 are stored beforehand. The RAM 22 is used as a 
temporarily storing area for the softWare and/or program or 
a Working area for the MPU 24. And, in the nonvolatile 
storage medium 23 such as a ?ash memory, some data 
resulting from the calculation processes of the MPU 24 is 
stored, and it is designed to hold the data even if the poWer 
of the inkjet type recording apparatus 50 is turned o?‘. 

Further, the recording controlling unit 100 is con?gured to 
be coupled to an information processing apparatus 200 such 
as a personal computer via an interface unit 27, Which has 
an interface function With external apparatuses, and to be 
capable of processing input and output of various kinds of 
information or data With the information processing appa 
ratus 200. And, the I/O 25 performs output control to a 
various motors controlling unit 31 via an input and/or output 
unit 26 based on the calculation process result of the MPU 
24, and alloWs input information to be inputted from various 
sensors 32. The various motors controlling unit 31 is a drive 
control circuit, Which controls various motors of the inkjet 
type recording apparatus 50, and is controlled by the record 
ing controlling unit 100. And, the various sensors 32 detect 
various kinds of condition information of the inkjet type 
recording apparatus 50 and output it to the I/O 25 via the 
input and/ or output unit 26. 

During performing recording, the information processing 
apparatus 200 plays a host part to output record controlling 
data (liquid ejection controlling data) including recording 
data compressed by the information processing apparatus 
200 in order to be capable of line development (hereinafter, 
referred to as compressed recording data), and the inkjet 
type recording apparatus 50 receives the record controlling 
data from the interface unit 27. The decode circuit 28 
develops the compressed recording data and then stores the 
developed recording data in a line buffer 281. The developed 
recording data stored in the line buffer 281 is stored in a local 
memory via the local bus LB for each data of predetermined 
Words and then transferred from a register in a head con 
trolling unit 33 to the recording head 62 via the local bus LB. 
The head controlling unit 33 controls the recording head 62 
to jet ink of various colors onto the recording papers P from 
the plural noZZle arrays provided on the head face of the 
recording head 62. 

FIG. 4 is a block diagram shoWing the con?guration of a 
data transferring apparatus as a “data transferring apparatus 
for transferring liquid ejection data” relating to the present 
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invention. FIG. 5 is a timing chart schematically showing 
the How of recording data in a data transferring apparatus. 

The data transferring apparatus 10 has an ASIC (Appli 
cation Speci?c Integrated Circuit) 4, and the ASIC 4 
includes the interface unit 27 described above, the head 
controlling unit 33 described above, a receiving buffer unit 
42 and a DECU 41 as a “decode unit”. The DECU 41 
includes the decode circuit 28 described above, the line 
buffer 281 and a “DMA transferring means” (It Will be 
described in detail.). And, the system bus SB and the local 
bus LB are 16 bits buses, and thus it is possible to transfer 
data of 1 Word (2 bytes) per a predetermined data transfer 
period. Hereinafter, With reference to the timing chart shoWn 
in FIG. 5, the How of recording data in regard to the data 
transferring apparatus 10 Will be described. 

The interface unit 27 has a means for sending and 
receiving data to and from the information processing appa 
ratus 200 taking the information processing apparatus 200 as 
a host apparatus in a predetermined data transfer sequence, 
and receives the recording controlling data from the infor 
mation processing apparatus 200 to alloW the recording 
controlling unit 100 to control recording. The record con 
trolling data includes a command and a remote command, on 
Which the MPU 24 performs command analysis, and the 
compressed recording data, on Which the DECU 41 per 
forms hardWare development, and it is sent by the informa 
tion processing apparatus 200 as a header of 6 bytes is added 
to it for each data block. The interface unit 27 DMA 
transfers the received record controlling data to the receiving 
buffer unit 42 via a ?rst dedicated bus IB1 at a predeter 
mined data transfer period (symbol T1). As described above, 
the DMA transfer is such transfer method as once addresses 
of a transfer source and a transfer destination or the number 
of transfer are set in a register then the data transfer can be 
performed by hardWare at high speed Without the MPU 24. 
The receiving buffer unit 42 analyZes the header of the 
record controlling data DMA-transferred from the interface 
unit 27, extracts the compressed recording data by separat 
ing the command and the remote command from the record 
controlling data and DMA-transfers the compressed record 
ing data to the DECU 41 via a second dedicated bus IB2 at 
the next data transfer period (symbol T2). 

In regard to the command, the MPU 24 accesses the 
receiving buffer unit 42 via the system bus SB to perform 
command analysis (symbol COM). The DECU 41 develops 
the compressed recording data DMA-transferred from the 
receiving buffer unit 42 at the next data transfer period 
(symbol T3), and DMA-transfers it to the bitmap area of the 
local memory 29 via the local bus LB, not synchroniZed With 
the data transfer through the system bus SB, When the 
developed recording data has been a predetermined amount 
(symbol T4). The recording data as bitmap data stored in the 
bitmap area of the local memory 29 is DMA-transferred 
again to the DECU 41 via the local bus LB (symbol T5). The 
DECU 41 DMA-transfers the recording data to the head 
controlling unit 33 via a third dedicated bus IB3 (symbol 
T6), then stores it in a register in the head controlling unit 
33. The head controlling unit 33 DMA-transfers the record 
ing data stored in the register to the recording head 62 
(symbol T7). 

FIG. 6 is a block diagram shoWing the internal con?gu 
rations of the DECU 41 and the receiving buffer unit 42. 
FIG. 7 shoWs the con?guration of a header analysis block of 
the receiving buffer unit 42. And, the DECU 41 and the 
receiving buffer unit 42 con?gured in the ASIC 4 Will be 
described in further detail. 
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The receiving buffer unit 42 has a FIFO (First In First 

Out) memory 425 as a “main memory” in Which the com 
pressed recording data is stored, a data transfer controlling 
block 424 as a “data transfer controlling means” for storing 
the compressed recording data in the FIFO memory 425, a 
command storing register 426 in Which the command is 
stored, a header analyZing block 423 as a “header analyZing 
means” for analyZing the header of the record controlling 
data, a change controlling block 422 as a “command sepa 
rating means” for separating the command from the record 
controlling data based on the analysis result of the header 
analyZing block 423, storing the command in the command 
storing register 426, transferring the record controlling data 
after command separation to the data transfer controlling 
block 424 and storing it in the FIFO memory 425 and a data 
separating block 427 as a “data separating means” for 
separating the record controlling data stored in the FIFO 
memory 425 into the remote command and the compressed 
recording data. In addition, the receiving buffer unit 42 has 
an I-DMA controller 421 for controlling DMA transfer 
performed via the ?rst dedicated bus IB1 With the interface 
unit 27. 
When the transfer of the record controlling data betWeen 

the information processing apparatus 200 and the inkjet type 
recording apparatus 50 is started, the record controlling data 
received by the interface unit 27 is DMA-transferred to the 
receiving buffer unit 42 via the ?rst dedicated bus IB1. The 
record controlling data DMA-transferred to the received 
buffer unit 42 is transferred to the change controlling block 
422, Which changes the data transfer route of the record 
controlling data inside the receiving buffer unit 42. The 
change controlling block 422 is a block for transferring the 
record controlling data DMA-transferred from the interface 
unit 27 to one of the header analyZing block 423, the data 
transfer controlling block 424 and the command storing 
register 426, and this data transfer route is controlled by the 
header controlling block 423. At the data transfer start, the 
data transfer route of the change controlling block 422 is 
toWard the header analyZing block 423, and ?rst the header 
analysis is performed in the header analyZing block 423. 

In regard to the data communication format according to 
the present invention, a header of 6 bytes is added to the 
record controlling data, and the header is stored in a 6 byte 
register 431 of the header analyZing block 423 to be ana 
lyZed. In regard to the con?guration of the header, the ?rst 
tWo bytes area channel, the next tWo bytes are a length and 
the next tWo bytes are the data, Which is used for negotiation 
of data communication in order that the interface unit 27 can 
con?rm and determine communication conditions or com 
munication protocol about hardWare With the information 
processing apparatus 200. The channel indicates Whether the 
data folloWing the header is the command or the compressed 
recording data, and the data from 00H or 02H is the 
command and the data from 40H is the remote command and 
the compressed recording data. The upper byte indicates 
receiving While the loWer byte indicates sending. The length 
is the amount (bytes) of the data included in the header. The 
command is such controlling command as feeding control, 
transfer control and discharge control of the recording 
papers and drive control of the carriage 61 in order to 
perform recording control in regard to the inkjet type 
recording apparatus 50. 
The header analyZing block 423, in case the data folloW 

ing the header is the command after the channel analyZing 
block 432 analyZes the header of ?rst tWo bytes, changes the 
data transfer route of the change controlling block 422 to the 
command storing register 426 and stores the data of some 
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bytes, Which have been analyzed by the length analyzing 
block 433, into the command storing register 426. In addi 
tion, in case the data following the header is the remote 
command and the compressed recording data after the 
channel analyzing block 432 analyzes the header of ?rst tWo 
bytes, the header analyzing block 423 changes the data 
transfer route of the change controlling block 422 to the data 
transfer controlling block 424, informs the data transfer 
controlling block 424 of the number of bytes, Which have 
been analyzed, and transfers the data of those bytes into the 
data transfer controlling block 424. For example, When the 
data shoWn in FIG. 8 is stored in the header, the channel is 
40H While the length is FFH, and thus the remote command 
and the compressed recording data are 255 bytes including 
the header, that is, the remote command and the compressed 
recording data folloWing the header are 249 bytes, and 
therefore the data of 249 bytes folloWing the header is 
transferred to the data transfer controlling block 424. 

In regard to the command stored in the command storing 
register 426, the MPU 24 accesses it via the system bus SB 
to perform command analysis. The remote command and the 
compressed recording data transferred to the data transfer 
controlling block 424 are stored in the FIFO memory 425. 
The remote command and the compressed recording data 
stored in the FIFO memory 425 are DMA-transferred to the 
DECU 41 via the second dedicated bus IB2 responding to 
the data transfer request from the DECU 41. At this time, if 
the data observed by the MPU 24 is the remote command in 
regard to the data separating block 427, the MPU 24 
performs command analysis on the remote command not to 
transfer it to the DECU 41, and only the compressed 
recording data is DMA-transferred to the DECU 41. Further, 
if the data communication format betWeen the information 
processing apparatus 200 and the interface unit 27 is the data 
communication format Without a header, the header analysis 
is not performed in the header analyzing block 423, and after 
the data received by the interface unit 27 is stored in the 
FIFO memory 425 as it is, the data from Which the remote 
command is separated then the MPU 24 performs remote 
command analysis. 

The DECU 41 has a ?rst I-DMA controller 411, a second 
I-DMA controller 415 and an L-DMA controller 413 as the 
“DMA-transferring means”. The ?rst I-DMA controller 411 
for controlling DMA transfer through the second dedicated 
bus IB2 DMA-transfers the compressed recording data 
stored in the FIFO memory 425 of the receiving bulfer unit 
42 to a development processing controller 412 one Word 
each. The development processing controller 412 includes 
the decode circuit 28 and the line buffer 281. The com 
pressed recording data DMA-transferred one Word each 
from the FIFO memory 425 of the receiving bulfer unit 42 
is hardWare-developed by the decode circuit 28 one Word 
each, and the developed recording data is stored and accu 
mulated in the line buffer 281. 

The L-DMA controller 413 controls DMA transfer 
through the local bus LB. In addition, a local memory 
controller 414 controls retrieving and Writing data in regard 
to the local memory 29 coupled to the local bus LB. And, 
When developed recording data of predetermined bytes has 
been accumulated in the line buffer 281, it is DMA-trans 
ferred to the local memory 29 through the local bus LB via 
the local memory controller 414 by the L-DMA controller 
413, not synchronized With the DMA transfer through the 
system bus SB. The recording data developed and DMA 
transferred to the local memory 29 is stored in the prede 
termined bitmap area of the local memory 29. The second 
I-DMA controller 415 controls DMA transfer through the 
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third dedicated bus IB3. The developed recording data 
stored in the bitmap area of the local memory 29 is DMA 
transferred to the head controlling unit 33 through the local 
bus LB and the third dedicated bus IB3 via the local memory 
controller 414 by the second I-DMA controller 415, then 
stored in a register in the head controlling unit 33 and then 
DMA-transferred to the recording head 62. 

In addition, the DMA transfer from the line buffer 281 to 
the local memory 29 is transfer in burst by the L-DMA 
controller 413, and the DMA transfer from the local memory 
29 to the recording head 62 is transfer in burst by the second 
I-DMA controller 415. As described above, the burst transfer 
is such data transfer method as, When the continuous data is 
transferred, the data is transferred occupying a bus until all 
data of a predetermined data block is completely transferred 
by omitting a part of a sequence such as an address desig 
nation. The L-DMA controller 413, When the developed 
recording data of predetermined bytes has been accumulated 
in the line buffer 281, transfers in burst the developed 
recording data of predetermined bytes one Word each, occu 
pying the local bus LB until the data of predetermined bytes 
is completely DMA-transferred to the local memory 29. The 
second I-DMA controller 415 transfers in burst the devel 
oped recording data stored in the bitmap area of the local 
memory 29 one Word per a data block of predetermined 
bytes, occupying the local bus LB until all of one data block 
has been completely DMA-transferred to the recording head 
62. 
And, in case the burst transfer from the line buffer 281 to 

the local memory 29 and the burst transfer from the local 
memory 29 to the recording head 62 compete each other, the 
burst transfer from the local memory 29 to the recording 
head 62 has priority, and thus, during the burst transfer from 
the local memory 29 to the recording head 62, the burst 
transfer from the line buffer 281 to the local memory 29 is 
temporarily stopped, so that the ink ejecting operation from 
the nozzle arrays of the recording head 62 based on the 
recording data from the local memory 29 to the recording 
head 62 is not interrupted. By transferring data While occu 
pying the local bus LB until all data of a predetermined data 
block is completely sent in regard to the recording head 62, 
such problem as data transfer by the request of the MPU 24 
through the system bus SB cannot be performed does not 
occur, and thus it is possible to perform data transfer of 
recording data to the recording head 62 at high speed. 

FIG. 8 is a block diagram shoWing the internal con?gu 
ration of the development processing controller 412. 
The line buffer 281 has tWo faces of data storing areas of 

9 Words that combine storing areas of 8 Words (16 bytes) and 
preliminary storing areas of 1 Word (2 bytes), and each of 
faces is A face and B face respectively. The recording data 
developed by the decode circuit 28 one Word each is 
sequentially stored in the A face of the line buffer 281 one 
Word each, and When the developed data has been accumu 
lated to be 8 Words in the A face, the face, into Which the 
developed data is stored, is changed from the A face to the 
B face by a buffer area face changing means 282. The 
recording data developed by the decode circuit 28 one Word 
each, in succession, is sequentially stored in the B face of the 
line buffer 281 one Word each, and When the developed data 
has been accumulated to be 8 Words in the B face, the face, 
into Which the developed data is stored, is changed again 
from the B face to the A face by the buffer area face changing 
means 282. 

While the recording data developed by the decode circuit 
28 is stored in the A face one Word each, the developed 
recording data stored in the B face is simultaneously DMA 












